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(57) Abstract 

A method for observing a specimen 
characterized by, so as to decrease the movement 
of the stage as much as possible, shorten the 
image capturing time, and observe defects 
efficiently when magnified defects are examined 
in detail, making a reference image (8) 
containing no defect by imaging a specimen 
based on information on the defects of the 
specimen detected by an inspecting device, 
adjusting the position of the specimen based on 
the information on the defects so that the defects 
are in the field of view, forming a defect image 

(9) containing the defects by imaging the 
specimen whose position is adjusted, the defects 

(10) in the defect image are detected by 
comparing the reference image with the defect 
image, forming a magnified image (11) of a 
defect by imaging a partial region (12) containing 
the defect in the field of view, and displaying the 
magnified image (1 1) on a screen. 
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I. Basis of the report 



1. With regard to the elements of the international application:* 
[^Xj the international application as originally filed 

| | the description: 
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pages 
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, as originally filed 



, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

. as amended (together with any statement under Article 19 

, filed with the demand 



. filed with the letter of 



□ 



the drawings: 
pages ____ 

pages 

pages 



, as originally filed 



filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



, filed with the letter of 



2. 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I 1 the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
1 I the language of publication of the international application (under Rule 48.3(b)). 

1 1 the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 
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□ 
□ 
□ 
□ 
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□ 
□ 



The amendments have resulted in the cancellation of: 

I 1 the description, pages 

1 I the claims, Nos. 

I I the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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International application No. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 
1. Statement 

Novelty (N) Claims 10 YES 

Claims - l-9 s l j-15 NO 

Inventive step (IS) Claims YES 

Claims 1-15 NO 

Industrial applicability (IA) Claims ]_]5 YES 

Claims NO 



2. Citations and explanations 

Document 1 : JP, 9-139406, A (Toshiba Corp.), 27 May 1997 (27.05.97) 

Document 2: Microfilm of the specification and drawings first annexed to the written 
application of Japanese Utility Model Application No. 59-135471 (Laid-open No. 61-51658) 
(JEOL Ltd.), 7 April 1986 (07.04.86) 

Document 3: JP, 9-259807, A (Hitachi, Ltd., and one other), 3 October 1997 (03.10.97) 
Document 4: JP, 64-3949, A (Hitachi, Ltd.), 9 January 1989 (09.01 .89) 
Document 5: JP, 5-290786, A (Hitachi, Ltd.), 5 November 1993 (05.1 1.93) 
Document 6: JP, 2-170279, A (Hitachi, Ltd.), 2 July 1990 (02.07.90) 

Claims 1, 3, 5, and 7 

Document 1 describes a specimen observation method wherein a gray level value is used to 
designate on an image a region to be enlarged and observed and display the region to be 
enlarged and observed. The words "designate on said image a region to be enlarged and 
observed" in claim 1 does not specify whatsoever what means is used to designate said region on 
the image. The invention described in claims 1, 3, 5, and 7 lacks novelty. 

Claims 2, 3, 5, and 7 

Document 1 describes a specimen observation method wherein an arbitrary matrix is divided 
into pixels and the magnification of an arbitrary matrix having a predetermined singular point as 
its center is changed to the maximum observable magnification. The invention described in 
claims 2, 3, 5, and 7 lacks novelty because an enlarged observation region is displayed on the 
screen by displaying a specimen image that is divided into pixels. 

Claims 4, 5, 7 to 9, and 1 1 to 15 

Document 1 describes a specimen observation method and a specimen observation device 
wherein the field of view of an electron microscope is moved to coordinates where 
contamination exists based on information provided by an inspection device, a reference image 
and a defect image are compared using a pattern matching method to determine the defect 
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position, and finally the defect pixel is enlarged and displayed based on the comparison. Thus, 
the invention described in claims 4, 5, 7 to 9, and 11-15 lacks novelty. 

Claim 6 

Document 2 describes a specimen observation method that displays a specimen image and an 
enlarged image on different screens. The idea of displaying the specimen image and enlarged 
image on different screens in the specimen observation method described in document 1 would 
have been obvious to one skilled in the art. 

Document 10 

Document 5 (paragraphs 0090 to 0092; Fig. 19) and document 6 (page 4, lower right column, 
line 1 1 to page 5, upper left column, line 3; page 7, upper right column, line 9 to page 8, upper 
left column, line 13; Figs. 3, 4, and 24) describe a specimen observation method that uses a 
reference image and a defect image to create and display an image from which the background 
region has been deleted. Applying this idea of using a reference image and a defect image to 
create and display an image from which the background region has been deleted to the specimen 
observation described in document 1 would have been obvious to one skilled in the art. 

Claims 1 to 3, and 6 

Document 2 describes a specimen observation method wherein an image obtained using an 
image pick-up means is displayed on a first screen, a region to be enlarged and observed is 
designated on the image and displayed on the first screen, the enlarged image is displayed on a 
second screen, and said first and second screens are different screens. Thus, the invention 
described in claims 1 to 3 and 6 lacks novelty. 

Claims 1 to 3 and 7 

Documents 3 and 4 describe a specimen observation method wherein an image obtained using 
an image pick-up means is displayed on a first screen, a region to be enlarged and observed is 
designated on the image and displayed on the first screen, the enlarged image is displayed on a 
second screen, and said first and second screens are the same screen. Thus, the invention 
described in claims 1 to 3 and 7 lacks novelty. 



Form PCT/1PEA/409 (Supplemental Box) (July 1998) 



^ s* m n * *?) 

PCT 



(ifcl&l 2*. S£l£ffSiliJf&56#:) 
[ P C T 3 6 &XT/P C T«IU70] 



<OSSI5# 219800526971 


^«*>^K#t-o^-c«:, BK^«S2#e<Di£fl-alfci (ft^PCT/ 

I PEA/4 1 6) =Sr#If5wto 


PCT/J P 9 9/0 3 6 2 0 


(0.^.#i) 05. 0 7. 9 9 


«5fc0 

<0.£.<¥) 10. 07. 98 


BK#fF#SI (IPC) 

Int. CI 7 


HOI J 3 7/2 2, H01L21/66, G01N2 3/2 2 5 





1 . 


s 


B^**«BB^ffAU^r^BRT«*X«««rttlkfTMU057* (PCT36*) oaueteav^afrftws. 


2. 








□ 


( p c t*»J7o. i6ft t5 p c TUMnnayts 6 o 7 «#rh) 


3. 








i 


S 






n 


□ 






m 


□ 






IV 


□ 






V 
VI 


□ 


PCT3 5*{2)|c«fti-S«r«tt. 31jW»ttK»±0«fl!^r«ttfcov^-C«>JM», **tt»W»t*fc* 

o^rSfefttmw 




vn 


□ 






yh 


□ 





2 3. 0 8. 9 9 


B»Mi»*«*«:fMfc L7t 0 

0 5. 0 4. 0 0 


^^ftt^feX5fe 

B*B#«Wf (IPEA/JP) 
fSffiS^- 100-8915 
J5tffi^ft m *s gg = T g 4 § 3 ^ 




2G 


9 2 15 


«B#* 03-3581-1101 rtH 3 2 2 5 



iSPCT/IPEA/409 (1 9 98*f7JJ) 



REC'D 2 5 APR 2000 

V-'IPO FCT 



m&mm&^ pct/j p 9 9/0 3620 



1. C^@g5l^^iS3iE^ttTI^OttiSSS^c^V^T^$i^fco (&®6& (PCT14*) *>«jefc»<5<<rfr|;: 
PCT»1U70. 16, 70.17) 



□ ft ^CDffiffi « 

ft #(D*5B « 



□ El® IB *<— SVBU 



2. ±m<ommmm<o'mmte, Tu\cm-tm^^<^t>^ z.<ommmm<omm^$>^ 0 
±m<o^mn. te*>«»t?*>5 we&Zo 



□ PC T«flij48. 3(b) KV* p S^<£§S(£>Wf§ 

□ HR^fli*3iE^>fc«>«c»u s*Lfc p c rmmss. 2**1(155. 0 mmx^mm 

□ c©BIRU«fc*^S«ffil;iJ:*EM* 

□ urnu^ c^iBfiis (*fc«#iaiE) mn\zmaztiiz&mz£&mm* 

□ WK«H;i««Lfc»B5fcJ:3EM**sU«^ 

□ was s& *<—is 

□ it *0>«kh n m 

□ mm wffi<nm -<—^/m 

121. i^»s*u*^>is^%fltuft»*briftfe"r. *««»c«w-rSo ) 



PCTl 9*©*3tfc*^S*|jES*ufct© 



ttcoSffii: victim $ttfct><o 



i^PCT/IPEA/4 09 ($11) (1 9 9 8^7^) 



I^IJiI#f PCT/JP99/03 6 20 



mm&. mm&wt.mm±<omm-*immzi\,*x<ommi 2* (pct3 5*o) iceAsjun.' **t«rs«-ft5 



mm& (n) 



SS*cd®H 1 0 



if 3fttf>teB 1-9, 11-15 



5titM± (I S) 



gf*Oj6H 1 - 1 5 



mm±<omm *im& ( 1 a) 



fS*0«SH 1-15 



2. xm&xmm (pct&sij7o.7) 



Aitt 1 : JP, 9-139406, A m&£sttMS) 27.5^.1997 
(2 7. 0 5. 9 7) 

5:^2 : R*mnm%r^&mmm5 9-135471^ (B*mMmmM&mm 
m^me i-si 6 5 8#) <Dmwiz.m%uz.mttvtzwmm%.iJ t mm<D 

ft&&Wi&Vfc'^^?u7j/\sJ* (B^WF-tfcSgrtfc) 7. 4JI. 1 
9 8 6 (0 7. 0 4. 8 6) 

: JP, 9-259807, A «*5*^tt B iOKfm 3. 10 

^. 1 9 9 7 (0 3. 1 0. 9 7) 

: JP, 6 4-3 9 4 9, A (»5^ttBfflKm3f) 9. 1J3. 198 9 
(0 9. 0 1. 8 9) 

ti5: JP, 5-290786, A («c^C#tt 0 Sc»fm) 5. 1 1 £ . 19 
9 3 (0 5. 1 1. 9 3) 

: JP, 2-17027 9, A (ttc^tt B 3fe«tf^f) 2. 7 J!. 19 9 
0 (0 2.0 7.9 0) 



3»3ftg><6IB 1 . 3, 5, 7 

ofgffli, 3, 5, 7tciS«^^fc^0^«, *flStt<Mrufcv\, 

1*211^3^5^7 

ft*©«6BB2 f 3, 5, 7 \z.umtsthti&wnmm.&&&^te\<\ 



®3;PCT/IPEA/409 fflVfl) (1 9 98¥7^) 



mmmS^r PCT/JP9 9/0 36 20 



m v.2 mnmz 

f9^0^B4, 5, 7-9, 11-15 

tWPf^««|g«^|Btt$tL-C*3?), |»*(DttH4, 5, 7-9, 11-15H1SB* 

"TfSroHSf [0090] - [0092] , Jgl 9Ek Xt6(Df4S 
*T*1 l*T-IB5HaE-bMI3fT, Sfl7H^±ffl9*T-Sf!8H;£-hfiBl 3*?, 13, 

jj^cpgaa i - 3 . 6 



Hl3fe<PttBB 1 - 3 . 7 



SSPCT/IPEA/4 0 9 (1 998f7fl) 



PATENT COOPERATION TRE) 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
219800526971 


™d niDTuuD a r'TiAM SeeNotificationofTransmittaloflntemational Preliminary 
FOR FURTHER ACTION Examination Report (Form PC T/IPEA/4 1 6) 


International application No. 

PCT/JP99/03620 


International filing date (day/month/year) 
05 July 1999(05.07.99) 


Priority date (day/month/year) 

10 July 1998(10.07.98) 


International Patent Classification (IPC) or national classification and IPC 
HO 1 J 3 7/22, HO 1 L 2 1 /66, GO 1 N 23/225 


Applicant 


HITACHI, LTD. 





This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
' — ' amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 


I2SI 


11 


□ 


III 


□ 


IV 


□ 


V 


El 


VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

23 August 1999 (23.08.99) 


Date of completion of this report 

05 April 2000 (05.04.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



ernational application No. 

PCT/JP99/03620 



I. Basis of the report 



1. With regard to the elements of the international application: 
the international application as originally filed 

| | the description: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 
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□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
1 — 1 beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to 


novelty, inventive step or industrial applicability; 




citations and explanations supporting such statement 








1 . Statement 










Novelty (N) 


Claims 


10 




YES 




Claims 


1-0 11- 


1 c 
1 J 


NO 


Inventive step (IS) 


Claims 






YES 




Claims 


1-15 




NO 


Industrial applicability (IA) 


Claims 


1-15 




YES 




Claims 






NO 



2. Citations and explanations 

Document 1: JP, 9-139406, A (Toshiba Corp.), 27 May 1997 (27.05.97) 

Document 2: Microfilm of the specification and drawings first annexed to the written 
application of Japanese Utility Model Application No. 59-135471 (Laid-open No. 61-51658) 
(JEOL Ltd.), 7 April 1986 (07.04.86) 

Document 3: JP, 9-259807, A (Hitachi, Ltd., and one other), 3 October 1997 (03.10.97) 
Document 4: JP, 64-3949, A (Hitachi, Ltd.), 9 January 1989 (09.01.89) 
Document 5: JP, 5-290786, A (Hitachi, Ltd.), 5 November 1993 (05.1 1.93) 
Document 6: JP, 2-170279, A (Hitachi, Ltd.), 2 July 1990 (02.07.90) 

Claims 1,3,5, and 7 

Document 1 describes a specimen observation method wherein a gray level value is used to 
designate on an image a region to be enlarged and observed and display the region to be 
enlarged and observed. The words "designate on said image a region to be enlarged and 
observed" in claim 1 does not specify whatsoever what means is used to designate said region on 
the image. The invention described in claims 1, 3, 5, and 7 lacks novelty. 

Claims 2, 3, 5, and 7 



Document 1 describes a specimen observation method wherein an arbitrary matrix is divided 
into pixels and the magnification of an arbitrary matrix having a predetermined singular point as 
its center is changed to the maximum observable magnification. The invention described in 
claims 2, 3, 5, and 7 lacks novelty because an enlarged observation region is displayed on the 
screen by displaying a specimen image that is divided into pixels. 



Claims 4, 5, 7 to 9, and 1 1 to 1 5 



Document 1 describes a specimen observation method and a specimen observation device 
wherein the field of view of an electron microscope is moved to coordinates where 
contamination exists based on information provided by an inspection device, a reference image 
and a defect image are compared using a pattern matching method to determine the defect 
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position, and finally the defect pixel is enlarged and displayed based on the comparison. Thus, 
the invention described in claims 4, 5, 7 to 9, and 11-15 lacks novelty. 

Claim 6 

Document 2 describes a specimen observation method that displays a specimen image and an 
enlarged image on different screens. The idea of displaying the specimen image and enlarged 
image on different screens in the specimen observation method described in document 1 would 
have been obvious to one skilled in the art. 

Document 10 

Document 5 (paragraphs 0090 to 0092; Fig. 19) and document 6 (page 4, lower right column, 
line 1 1 to page 5, upper left column, line 3; page 7, upper right column, line 9 to page 8, upper 
left column, line 13; Figs. 3, 4, and 24) describe a specimen observation method that uses a 
reference image and a defect image to create and display an image from which the background 
region has been deleted. Applying this idea of using a reference image and a defect image to 
create and display an image from which the background region has been deleted to the specimen 
observation described in document 1 would have been obvious to one skilled in the art. 

Claims 1 to 3, and 6 

Document 2 describes a specimen observation method wherein an image obtained using an 
image pick-up means is displayed on a first screen, a region to be enlarged and observed is 
designated on the image and displayed on the first screen, the enlarged image is displayed on a 
second screen, and said first and second screens are different screens. Thus, the invention 
described in claims 1 to 3 and 6 lacks novelty. 

Claims 1 to 3 and 7 

Documents 3 and 4 describe a specimen observation method wherein an image obtained using 
an image pick-up means is displayed on a first screen, a region to be enlarged and observed is 
designated on the image and displayed on the first screen, the enlarged image is displayed on a 
second screen, and said first and second screens are the same screen. Thus, the invention 
described in claims 1 to 3 and 7 lacks novelty. 
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(57) Abstract 

A method for observing a specimen 
characterized by, so as to decrease the movement 
of the stage as much as possible, shorten the 
image capturing time, and observe defects 
efficiently when magnified defects are examined 
in detail, making a reference image (8) 
containing no defect by imaging a specimen 
based on information on the defects of the 
specimen detected by an inspecting device; 
adjusting the position of the specimen based on 
the information on the defects so that the defects 
are in the field of view, forming a defect image 

(9) containing the defects by imaging the 
specimen whose position is adjusted, the defects 

(10) in the defect image are detected by 
comparing the reference image with the defect 
image, forming a magnified image (11) of a 
defect by imaging a partial region (12) containing 
the defect in the field of view, and displaying the 
magnified image (1 1) on a screen. 
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